Somatic and renal effects of growth hormone in rats with chronic renal failure.
Recombinant human growth hormone (rhGH) has been widely used to improve growth in children with chronic renal failure (CRF). However, there has been great concern that GH may aggravate renal disease and hasten the progression to end-stage renal failure. We therefore investigated the effect of prolonged administration of rhGH at various doses on somatic growth and renal function and structure in rats with CRF, divided into four groups based on rhGH dose (vehicle, 0.4, 2.0, and 10.0 IU/day). rhGH was administered subcutaneously daily for 8 weeks. The mean growth was significantly greater in rats treated with high-dose rhGH (10.0 IU) than those treated with low-dose rhGH (P = 0.0089) or vehicle (P = 0.0011). Body weight gain increased in parallel with body length (Creatinine clearance at the end of the experiment was significantly lower in rats on high or medium-dose rhGH than those on low-dose rhGH and controls (P < 0.05). The glomerular sclerosing index was greater in rats treated with higher doses of rhGH. There were significant differences between rats treated with high-dose rhGH and controls (P = 0.0144) and also between rats on medium-dose rhGH and controls (P = 0.0065). Although there was no significant difference, rats treated with higher doses of rhGH tended to excrete more protein. Renal insulin-like growth factor-I (IGF-I) content and circulating IGF-I and IGF-II levels did not significantly differ among groups. We conclude that: (1) GH improves somatic growth failure in rats with CRF, but prolonged administration of GH dose-dependently induces deterioration in renal function and structure and (2) this effect was induced neither via circulating IGF-I and IGF-II nor by local production of IGF-I, but seems to be direct.